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Why Do We Care About Albedo? Scales:
1. Planetary (0-dimensional) (SURFACE+CLOUDS+ATMOSPHERE) The earth's current planetary albedo is 0.29. A change of 0.01 corresponds to a change in global energy balance of 3.4 W/m 2 similar in impact to doubling the atmospheric CO 2 concentration. Wielicki, B. A., T. M. Wong, N. Loeb, P. Minnis, K. Priestley, and R. Kandel (2005) . Changes in Earth's Albedo Measured by Satellite. Science, 308, 825-825. Ramanathan, V. (2008) . Why is Earth's Albedo 29% and Was it Always 29%? ILEAPS, 5, 18-20.
The earth's mean temperature is driven by its mean albedo and its emissivity

Importance of Aerosol Albedo (SSA)
What do aerosols do?: 1 .Aerosols contribute to heating if they are darker than the surface below Heating: Single Scattering Albedo (SSA) < Surface Albedo 2.Aerosols contribute to cooling if they are whiter than the surface below Cooling: Single Scattering Albedo (SSA) < Surface Albedo Reality is more complicated: Even a 1-d radiative transfer model needs to take the aerosol asymmetry parameter (or hemispherical upscatter fraction) and multiple scattering/reflection into account.
Low albedo (i.e., black) aerosols change planetary albedo while suspended and after deposition on high albedo snow and ice surface.
Question: Is there a simple parameterization of dust albedo?
Chýlek, P., and J. Wong (1995) . Effect of Absorbing Aerosol on Global Radiation Budget. Geophys. Res. Lett., 22, 929-931. 
Raw Data Djibouti
Scattering and absorption coefficients measured at a wavelength of 405 nm for an entrained dust sample from Djibouti as function of time. Each of the three drastic increases in scattering and absorption coefficients was caused by a pulse of filtered air (at ~10:51, ~10:57, and ~11:07), entraining part of the bulk sample, followed by a slow decay. Note that the scattering coefficients are much larger than the absorption coefficients indicative of a single scattering albedo (SSA) near one.
Correlation between absorption (a), scattering (b), and extinction (c) coefficients measured at wavelengths of 405 nm and 870 nm for an entrained dust sample from Djibouti. Absorption (AAC), scattering (SAC), and extinction (EAC) Ångström coefficients for the 405, 870 nm wavelength pair are obtained from the slopes of the linear regression
Definition:
AC is the negative slope of the absorption coefficient as a function of wavelength in a log-log plot
